The Efficiency of the WWTP Zalau for the Parameters Chemical Oxygen Demand (COD), Biological Oxygen Demand (BOD) and by CRIŞAN, Vasile Mihai & PUIA, Carmen
71 
 
Bulletin UASVM Agriculture, 66 (2)/2009 
Print ISSN 1843-5246; Electronic ISSN 1843-5386 
 
The Efficiency of the WWTP Zalau for the Parameters Chemical Oxygen 
Demand (COD), Biological Oxygen Demand (BOD) and  
Suspension Solids (SS) 
 
 Vasile Mihai CRIŞAN 1), Carmen PUIA 2) 
 
1)
 S.C. Compania de Apă Someş S.A. Sucursala Zalău, crisanmihai28@yahoo.com  
2)
 Univeristatea de Ştiinţe Agricole şi Medicină Veterinară Cluj Napoca, Catedra de Protecţie a 
Plantelor, Disciplina Fitopatologie. 
 
Abstract. The Wastewater Treatment Plant of Zalau, Salaj county, Romania was designed to 
treat approximately 18.425 m³ wastewater per day, and in order to follow the discharge parameters for 
the chemical oxygen demand indicators (COD), biological oxygen demand (BOD) and suspension 
solids (SS), the aeration basins have been conceived to function as a unit on nitrification and 
denitrification. The concentration of the dissolved oxygen is being maintained at the level of 1 mg/l, 
on the aeration basin, so as to prevent the growth of autotrophic bacteria and nitrification process. 
Existing Wastewater Treatment Plant has been designed for a population equivalent of 50.500 people 
and the aim of the project is to enlarge treatment plant capacity to 90.900 population equivalent and 
reach the maximum effluent quality. The Wastewater Treatment Plant, is built only for the nitrification 
process, reduces the nitrogenous chemical compounds but not the phosphor – nitrogen compounds. 
The exclusive use of nitrification process in the WWTP leads to an overloading of the stream waters 
with manure.  
            Treatment Stages and Buildings: 
The sewage treatment plant comprises the following treatment stages and buildings: 
Inlet pumping station with plant by-pass, penstocks, parshall flume, inlet coarse screen, 
screenings conveyor and container; 
Screen building with fine screens, screenings conveyor, screenings press, and container; 
Aerated grit chambers for grit and grease removal, with grit classifiers and containers;  
Primary sedimentation; 
Wastewater pumping station; 
Aeration tanks; 
Final sedimentation; 
Outlet to the Zalau River; 
Primary sludge pumping station and RAS&SAS pumping station; 
Sludge thickening; 
Sludge conditioning; 
Sludge dewatering; 
Supernatant pumping station; 
Service water station; 
Blower building; 
Transformer and generator building. 
 
Keywords: WWTP, chemical oxygen demand indicators (COD), biological oxygen demand 
(BOD) and suspension solids (SS). 
 
A SHORT DESCRIPTION OF WWTP ZALAU 
 
The Wastewater Treatment Plant of Zalau described in the following paper is designed 
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to treat approximately 18.425 m³ wastewater per day (the sewage treatment plant has been 
designed for a population equivalent of 50.500 people). The plant comprises the process 
system, associated buildings, power supplies, wastewater collection, lighting, ventilating, 
landscaping, roads, fences and all other facilities and services necessary for a comprehensive 
and complete installation. 
Existing Wastewater Treatment Plant has been designed for a population equivalent of 
50.500 people and the aim of the project is to enlarge treatment plant capacity to 90.900 
population equivalent and reach the maximum effluent quality.  
Tab. 1 
The quality of wastewater, discharged in the Valley of Zalau 
 
Parameters Quality of 
Waste Water at Outlet 
BOD5 (mg/l) < 25 
COD (mg/l) < 125 
Suspended solids (mg/l) < 35 
 
AERATION BASINS 
 
Although oxygen concentration will be kept as 1 mg/l in the aeration basin during 
Phase 1, the blower capacity is selected according to 2 mg/l oxygen concentration and full 
nitrification-denitrification. An oxidation ditch type aeration basin has been selected with a 
first non - aerated zone for denitrification, followed by the nitrification zone equipped with 
aeration diffusers and mixers.  
Tab. 2 
Design and operating parameters 
 
 
 
 
 
 
 
 
REQUIREMENTS FOR CHEMICAL OXYGEN DEMAND (COD) AND 
BIOLOGICAL OXYGEN DEMAND (BOD) 
 
There are two indicating parameters COD (chemical oxygen demand) and BOD 
(biological oxygen demand) which are of utmost importance in exploiting the common 
wastewater plants. A clue is obtained, with the help of COD and BOD, regarding the 
quantitative possibility of decantation for the organic substances from wastewaters Negulescu, 
(2004). 
Tab. 3 
Monitoring of the physical-chemical indicators of the WWTP Zalau, October 2008 
 
COD mg/l BOD mg/l SS mg/l 
Specification Inlet Aeration tank Inlet Outlet Inlet 
Aeration 
tank Inlet Outlet Inlet 
Aeration 
tank Inlet Outlet 
Wastewater Quantity Flow 
Daily average flow, Q av-DF 767.7 m³/h 
Hourly maximum flow, Q h-
WF 1085.2 m³/h 
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Average 249.1 115.5 29.48 82.66 32.92 2.18 196 63.06 19.16 
Minimum 152.06 79.87 20.54 51.26 12.40 1.01 91 29 10 
Maximum 497.66 177.90 38.78 169.04 54.51 4.32 421 126 38 
Primary 
Treatment 
Efficiency % 
53.64 60.17 67.82 
Biological 
Treatment 
Efficiency % 
74.48 93.37 69.62 
WWTP 
Efficiency 
(%) 
88.17 97.36 90.22 
Maximum 
accepted 
values in 
environment 
authorization 
125 25 60 
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Fig. 1 The efficiency of the Wastewater Treatment Plant, Zalau, Salaj county 
 
PROCESSES OF NITRIFICATION AND DENITRIFICATION 
 
The city wastewater may contain up to 40-70 mg/l of nitrogenous compounds out of 
which, due to the presence of the oxygen and bacteria, it results in ammonia. 
The actual ammonium is being transformed in to nitrite and later into nitrate in the 
presence of oxygen. 
The loading of the activated sludge is maintained at a reduced level (the bacteria are 
maintained in a underfed state) and the ammonium – nitrogen (NH4+-N) is oxidized in to 
nitrate – nitrogen (NO2--N) in order to obtain a high efficiency of the wastewater treatment. 
This process is called nitrification. 
The Wastewater Treatment Plant, is built only for the nitrification process, reduces the 
nitrogenous chemical compounds but not the phosphor – nitrogen compounds. The exclusive 
use of nitrification process in the WWTP leads to an overloading of the stream waters with 
manure.  
The presence of nitrate and phosphate in stream water leads to destabilization of the 
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flora and fauna balance. The solution of the problem is the introducing of the anaerobic 
denitrification stage within the waste treatment which means the reducing of the anaerobic 
nitrate until we obtain pure nitrogen which is then discarded into the atmosphere. 
 
CONCLUSIONS 
 
Unlike the maximum accepted value of 125 mg/l in the environment authorization for 
the chemical oxygen demand indicator at discharge, the indicator’s average at discharge was 
in October 29.48 mg/l and at inlet 249.1 mg/l, which results into an discharge efficiency for 
COD of 88.17 %. 
Unlike the maximum accepted value of 25 mg/l in the environment authorization for 
the biological oxygen demand indicator at discharge, the indicator’s average at discharge was 
in October 2.18 mg/l and at inlet 82.66 mg/l, which results into an discharge efficiency for 
BOD of 97.36 %. 
Unlike the maximum accepted value of 60 mg/l in the environment authorization for 
the Suspension Solid indicator at discharge, the indicator’s average at discharge was in 
October 19.16 mg/l and at inlet 196 mg/l, which results into an discharge efficiency for COD 
of 90.22 %.  
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